Abstract
Introduction
A web service is a software system identified by a URI, whose public interfaces and bindings are defined and described using XML. Its definition can be discovered by other software systems. These systems may then interact with the Web service in a manner prescribed by its definition, using XML-based messages conveyed by Internet protocols [17] . It is an application that exposes a function which is accessible using standard Web technology and that adheres to Web services standards. Web services can vary in function from simple requests (e.g., credit checking and authorization, pricing enquiries, inventory status checking, or a weather report) to complete business applications that access and combine information from multiple sources, such as an insurance brokering system, an insurance liability computation, a automated travel planner, or a package tracking system. [18] .
The web service model consists of three entities, the service provider, the service registry and the service consumer. The service provider creates or simply offers the web service. The service provider needs to describe the web service in a standard format, which in turn is XML and publish it in a central Service Registry. The service registry contains additional information about the service provider, such as address and contact of the providing company, and technical details about the service. The Service Consumer retrieves the information from the registry and uses the service description obtained to bind to and invoke the web service [2] .
Today, QoS has becomes an important criterion that determines the service usability and utility, both of which influence the popularity of a particular Web service, and an important selling and differentiating point between Web services providers. The QoS refers to the ability of the Web service to respond to expected invocations and to perform them at the level commensurate with the mutual expectations of both its provider and its customers. In the Web services' context, QoS can be viewed as providing assurance on a set of quantitative characteristics. These can be defined on the basis of important functional and non-functional service quality properties that include implementation and deployment issues as well as other important service characteristics such as service metering and cost, performance metrics (e.g., response time), security requirements, integrity, reliability, scalability, and availability [18] . The monitoring of the web services performance is an upcoming area that needs attention.
Related Work
Much work has been carried out on the web services performance metrics to provide the customers satisfaction. Eyhab Al-Masri et al., proposes the Web Service Relevancy Function (WsRF) used for measuring the relevancy ranking of a particular Web service based on client's preferences, and QoS metrics [1] . Mohamad Ibrahim Ladan et al., proposes the classification of the existing metrics for Web Services along with their usage and benefits [2] . Natee Artaiam et al., reviews a QoS model which covered various dimensions of service quality (i.e., availability, accessibility, performance, reliability, security, and regulatory) and proposed metrics to enhance QoS measurement on the service side [3] . Amna Eleyan et al., proposes a quality criteria classification that organizes web services qualities into four groups: performance, failure probability, trustworthiness and cost [4] . M. Shaban Jokhio et al., presents a novel approach for testing semantic web services based on user goal specifications [5] . Dr. IIavarasan Egambaram et al., evaluates some criteria to identify the levels of dynamism and automatization in service compositions. Furthermore, taking into account a model driven approach, proposes a strategy where different techniques can be used to make compositions more dynamic and automatic to handle interoperability demands [6] . Netra Patil et al., suggests a quality based assessment and selection of web services [7] . Various quality parameters for discovering web services are identified and the quality assessment process is automated through Web Request Broker. Sha JingIn et al., presents an approach to give QoS of service composition based on a decomposing algorithm and the numerical analysis of stochastic well-formed workflow (SWWF) models of web service composition [8] . Youngkon Lee et al., presents the method describing the quality factors of Web services and SOA normally and quantitatively [9] . Julio Cezar Estrella et al., depicts performance evaluation of a prototype architecture named WSARCH (Web Services Architecture) relating quality of service attributes [10] . It also evaluated performance of Web services based on a contract model and improved existing service discovery solution though the incorporation of quality-of-service issues and related metrics for ranking matches. Narayan Debnath et al., proposes a Quantitative measurement method that evaluated QoS of web services, and provided a value that allowed the comparison and selection of web service that best meets the desired user characteristics [12] . Valentina Casola et al., presents MAWeS, an autonomic framework that makes it possible to auto-configure and to auto-tune the composition of services, guaranteeing optimal performance and the fulfillment of given security requirements [13] . S. Maheswari et al. proposes a framework to provide QoS based Semantic Web Service Selection. The even QoS parameters execution time, response time, throughput, scalability, reputation, accessibility and availability are considered to select the best service supporting user needs [16] . Brahmananda Sapkota et al., present a distributed Web service discovery architecture that is designed to be reliable, flexible and scalable [15] .
Rest of the paper is organized as follows. Section 3 discusses the system environment. The result and analysis along with the simulation parameters is discussed in the Section 4. The entire work is concluded in Section 5.
System Environment

Methodology
To start with, the different Web Services from xmethod.com and servicerepository.com are selected. These selected web services are then evaluated by monitoring them on regular basis and random basis using the pingdom monitoring tool. In randomized monitoring, any web service is monitored at any moment of time using the pingdom tool. The load time of web services, DNS name and the distribution of load time is the outcome of the pingdom tool. The variation in the load time of the same web service when monitored at different times can be attributed to the various factors. Then the different factors that contributed in the variation of the load time of the web service are identified. The detailed analysis of the factors on the basis of the load time is carried out.
Monitoring Tools Used
1. Pingdom: The tool used for the analysis of the performance of the web services is pingdom. It examines all parts of a web page -View file sizes, load times, and other details about every single element of a web page (HTML, JavaScript and CSS files, images, etc.,). These elements can be sorted and filtered in different ways to identify performance bottlenecks. It automatically gives performance overview by putting together plenty of performance-related statistics based on the test result. These performance overviews can be traced over a period of time to analyze the variations in the performance of the web service. It allows testing the web service from different parts of the world. The load time, the different components of the load time, DNS of the web service is found using this tool. The IP address is needed to find the IP Location of the web service which is further needed to calculate the distance between the client and server's position. The total number of packets sent and received can be also analyzed using these commands.
3. IPlocation Finder: IPloaction.net is used to find the location of any web service using its IP address. This location is needed to find the distance between the server and client's location.
4. Distance Finder: distancefromto.net is used to calculate the actual physical distance between the client and server's location. The distance is given in kms. It is use to check the affect of the distance on the performance of the web service based on the total load time.
Results and Discussions
The different web services are monitored regularly and randomly to check their performance and to work out the issues affecting their performance. The various factors that influence the performance of web services are identified and analyzed to study their impact on the load time.
Performance Evaluation Parameters
The load time is used as the performance evaluation parameter. It is defined as the time period to send a request and receive a response to that request. It is calculated in: milliseconds. The load time constitutes of the time spent in different states while retrieving the response for the request. It is the sum of the time period spent in establishing connection, waiting time, the time spent in connecting Domain Name Server, receiving time.
Result and Analysis
In this section, the non-functional parameters that affect the performance of the monitored web services are identified and evaluated based on their load time. The web services are monitored on regular and random basis. In randomized monitoring, the web services are monitored at different intervals randomly. In the randomized monitoring, the performance of the web services is analyzed by critically examining the load time of these web services taken at different intervals. While monitoring the performance, the web service host position (from which the service request is made) is also changed. Each web site is monitored 10 times with the help of Performance monitoring tool pingdom tool. The averaged value of load time is taken for each web service. This load time is critically analyzed to find out the various factors that caused variation in the load time every time when it is monitored. Similarly, in case of regular monitoring the web services are monitored at fixed regular intervals. The web services are monitored 5 times to check the load time variations in each case. After critically analyzing the load time, the below discussed factors were identified to affect the performance of the web services.
a) Distance:
The actual geographical distance between the host (from which request is originated) and server (from which requested web service is retrieved) is the major factor that leads to variation in the value of the load time. Each time when the web service is monitored, the web service host position is changed using monitoring tool to analyze the impact of the distance on the load time value. The change in distance between the host and the server affects the load time of the web services as the time to establish the connection between them increases considerably. This leads to variation in the load time of the web services when monitored for the different servers residing at different geographical distances. For analyzing the distance effect, the web services which show standard deviation more than 300 ms in load time are considered for evaluation. The reason for considering these web services is that we want to find out the factors that have lead to more standard deviation in load time. The Figures 3-4 shows the affect of distance on web services monitored on random and regular basis. It is analyzed that as the distance between the host and the web server increases, the load time in most of the cases also increases. In some cases, the load time has not varied in accordance to the distance; some other reason can be attributed to this variation. b) Size: the size of the web page which is requested by the host also impacts the load time of that web service. The heavier the page, the more is the load time. When analyzing the variations in the load time values for the same web service over 10 times, the size of the requested web page also turns out to be a major factor. The web page consists of many hyperlinks to many other pages, images, varied size videos etc. The size of these individual components may greatly affect the size of the web page. The change in the design of the web service, addition of some features, deletion of some features and the change in the size of the components of the web services may lead to change in the size of that web page. From the above Figures 5-6 , it is evident that the size of the web service page is also an important aspect which needs to be considered for analyzing the performance of the web page. The size of the web page can be altered by removing the heavy embedded audios and videos, by reducing the use of images and adding light weight components altogether. Thus the performance by any web service can be improved by varying the size of the web page.
c) Time:
The time session of the day during which monitoring of the web services is done also affects the performance of web service, when monitored at different intervals. The reason for the variation in load time, when web services monitored over different time sessions of the day, is the variation in the load on the server during different time intervals. The load on the server depends upon the number of the host requests to be served by the server. These requests may vary invariably over the different time session of the day. Thus, the geographical distance between the host and server, size of the web services and time session of the day are identified as the three main non functional parameters that greatly affected the performance of the web services. Thus, these factors can be considered while evaluating the performance of web services. QoS of the web services can be assured by taking the corrective action in accordance to the factor impacting the performance. Thus the basic motive of providing QoS to the customers can be satisfied.
Conclusion
In this paper, the performance of the web services is monitored using monitoring tool to identify the various factors that affect the performance of the web services. These web services are divided into two different categories based on the frequency of the performance monitoring. The load time which is defined as the time period to send a request and receive a response to that request, is used as the performance evaluation parameter. The close and detailed analysis of the load time for the same web service, reveals that distance between the host and server, size of web page and time session of the greatly affects the performance of any web service.
